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AMENDED CLAIMS 
[received by the International Bureau on 22 April 2004 (22.04.04) ; 
New claims 31-51 have been added. (1 1 pages).] 

1 . A method of manufacturing an msulated pipeline^ comprisiiig: 

positioning a first pipe having a pluralify of spaced apart resilient sleeves coupled to the exterior sur&oe of 
die first pipe witibin a$econd pipe; and 

ladiatty expanding and plastical^ deforming the first pipe until the resilient sleeves engage the interior 
surface of die second pipe. 

2. The method of claim 1, fbitber comprising: 

iiyecdng an insulating matBrial into an amiulus defined between the first and second pipes. 

3 . The method of claim 2, i^eretn tiy ecting the insulating material into Ihc annulus defined between 
^ first and second pipes comprises: 

injecting the insulating material into the annulus defined between die first and second pipes before radial^ 
expanding and plastically defonning die first pipe. 

4. Themediod of claim 2, vrfieiein injecdng the mstilating material into the atmuhis defined betwem 
the first and second pipes comprises: 

injecting the msulatmg mat^al into the annuhis defined between die first and second pipes afbr radially 
expanding and plastically deforming die first pipe. 

5. The method of claim 1 ^ wherein the fiist pipe fmther C(mq>rises: 

a plurality of thermal msulacing sleeves coiq[>l6d to the exterior surface of the fii^t pipe and interleaved 
among d)e resilient sleeves. 

6. The method of claim U ^^lierein positioning the first pipe having die plurality of spaced apart 
resilient sleeves coupled to the extmor surface of the first pipe widun die seccnd pipe comprises: 
positioning die second pipe beneath a body of water» and 

positioning the first pipe having the plurality of spaced apart resilient sleeves coupled to the exterior 
surface of the first pipe within the second pipe. 

7. A system for manufacfamng an insulated pipeline, con^sing: 

means for positioning a first pipe having a plurality of spaced apart resiHent sleeves coupled to the exterior 
surface of the first pipe within a second pipe; and 



AMENDED SHEET (ARTICLE 19) 



wo 2004/020895 PCTAJS2003/024779 

2 

means for radially expanding and plasticaUy ddbrming the first pipe undl tibe resilient sleeves en^e the 
interior sui&ce of the second ppe. 

8. The system of claim 7, fimfaer comprising: 

means for injecting an insuladng matmal mto an annuhis defined between die first and second pipes. 

9. The system of claim 8, i^vheieni means for injecting the tnsulaling material into the annulus defined 
betwe^ the first and second pipes comprises: 

means far iqfecting die insulating material mto the annuhis defined between the first and second pipes 
before radially expanding and plastically defonning the first pipe. 

10. The system of claim B» wherein means for injecting the insulating mafsrial into the annufa^ 
between the jfimt and second pipes comprises: 

means for injecting the insulating material into die amiulus defined between the first and second pipes after 
radially esqMndmg and pkistically deforming the first pipe. 

1 1 . the system of claim 7, wherein the first pipe further comprises: 

a phuality of fiiennal insulating sleeves coupled to the exterior sur&ce of the first pipe and interieaved 
among the resilient sleeves. 

12. The system of claim 7, wherein means for positioning the first pipe having the phuality of spaced 
apart resilient sleeves coupled to the exterior surface of the first pipe within Oie second pipe comprises: 
means ibr positioning the seoood pipe beneath a body of water; and 

means for positioning the first pipe having the phiralhy of ^laced apart resilient sleeves coupled to die 
ext&rior sur&ce of die first pi^ mdiin the second pipe. 

13. A method of manufacturing an insulated pipeline comprising an inner rigid pipe positioned widtin, 
coupled to, and fiiennally insulated fitmi an outer rigid pipe^ comprising: 

manu&cturing the insulated pipclme by radially expanding and plasticaUy dcformiixg flie innerrigtd pipe 
within the outer rigid pipe. 

14. The method of claim 1 3> fintber comprising: 

positioning the outer rigid pipe at a location at which the insulated pipeline will be used to convey fiuidic 
materials through the mterior of &e first pipe; and 

manufacturing the insulated pipeline by radially expanding and plastically defonning the inner rigid pipe 
within the outer rigid pipe while die iimer and CAiter rigid pipes are both positioned at the location at which 
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the insulated pipeline will be used to convey fluidic matmals through the iaterior of the first pipe. 

1 5. The method of claim 14» 'vAerem fhe location at which the iDsulated pipeline will be used to 
convey fluidic materials through the mterior of the first pipe is below a body of water. 

1 6. A system for inanu£sicturing m Insulated pipeUne comprisiag an inner rigid pipe positioned withhu 
coupled to, and thermally msulated from an outer rigid pipe, comprising: 

means for manufitctuzing the insulated pipeline by radially expanding and plastically deforming the inner 
rigid pqpe within the outer rigid pipe. 

1 7. The system of cisdm 16, ibrther ccmprising: 

means for positioning the outer rigid pipe at a location at which die insulated pipeline will be used to 
convey fluidic materials tfannigh the mfiarior of the first pipe; and 

means for manu&cturing the tnsitlated pipeline by radiate expanding and plastically deforming the mner 
rigid pipe within the outer rigid pipe while the inner and outer rigid pipes are both positioned al the 
location at which the insulated pipelbe will be used to ccmvey fluidic materials through the interior of the 
first pipe. 

1 S. The system of claim 1 7, wherein fhe location at which the insulated pipeline will be used to convey 
fluidic materials dirough the interior of the first pipe is below a body of water. 

19. A thennally insulated p^]ine,compri^g; 
a plastically deformed first pipe; 

a plurality of spaced apart resilieat sleeves coupled to the eaderior of the first pipe; and 
a second pipe coupled to the resilient sleeves. 

20. The insulated pipeline of claim 19, fiirther comprising: 

thennal insulating material positioned within an annulus defined between the first and second pipes and 
interleaved among the resilient sleeves. 

21 . The insulated pipeline of claim 20, wherein one or more of the resilient sleeves include one or 
more longitudinal passages. 

22. The insulated pipeline of claim 21, wherein at least some of the thennal insulating material is 
positioned within the longitudinal passages. 
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23. A method of operating abydrocaii»on production system forprocessiag hydrocaibons'diat includes 
one or more hydnscarbon production sources and one or more hydrocaibcm producdon destinations, 
comprising: 

conveying iiydiocaiix>n5 between the hydrocarbon pFOductscsi soutces and Die hydrocarbon destinations 
using one or more insulated pipelines; and 

manu&cturing at least one of tiie insulalied pipeKnes by radial^ expanding and plastically defcoming an 
inner rigid pipe within an outer ri^ pq)e* 

24. The n>ediod of claim 123, fUrtber comprising: 

positioning ^e outer rigid pipe at a tocation at ii^ich the at least one insulated pipeline will be used to 
convey fluidic materials tfarou^ the interior of the first pipe; and 

manufacturing die at least one insulated pipelme by ladiaDy e^qranding and plasticaUy deforming the inner 
rigid pipe within ttie outer rigid pipe while the inner and oxstsr rigid pipes are both positioned at the 
location at which the at least one insnlated pipeline will be used to convey fluidic materials tfirottgh fte 
interior of &e first pipe. 

25. The method of otaim 24, wherein ^e locaticm at vAich the at least one insulated pipeUne will be 
used to convey fhiidic materials through the interior of the first pipe is below a body of water. 

26. A me&od of manu&cturing an insulated wdlbnc camg within a borehole that traverses a 
subterranean formation and includes a first weUbore casing coupled to and posxticHied within die wellbore» 
comprising; 

poshioning a second wellbore casmg having a plurality of spaced apart resilient sleeves coupled to the 
exterior surface of tiie first pipe within ttie first weUbore casing; and 

radially expanding and plastically deforming the second weUbore casmg until the resilient sleeves engage 
the interior surface of the second pipe. 

27. The method of claim 26, fiudier comprising: 

inje(^g an insulating material into an annulus defined between the first and second wellbore casings. 

28. The method of claim 27, i;«4ierehi bjectiDg the hisulating material into the aimulus defined 
between the first and second weUb<»:e casings comprises: 

injecting the insulating material Into the annuTus defined between the first and second wellbore casings 
befOTB radially expanding and plastically defonning the second wellbore casing. 

29. The me&od of claun 27, herein injecting the msulating material mto the annulus defined 
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between the first and second weUbore casings comprises: 

injecting the insulating materia] into tiie annnhis defined betweoi ttie iiist and second v/^bore casings 
after radially expanding and pjastioally defenning the second vvelibore casing. 

30. The method of claim 26, wherein the second weltbore casing fiuther comprises: 

a plurality of thermal insulating sleeves coupled to the exterior suifice of the second wdlbore casing and 
interleaved among ^ resiii^xt sleeves. 

3 1. A method of manu&ctuiing an insolaled pipeline, comprising: 

positioning a first pipe having a plurality of spaced apart resilient sleeves coupled to the exteiior surface of 
the fiist pipe wiflifai a sec<MKlpip^ 

radially expanding and plastically deforming the itrst pipe until tiie resilient sleeves engage the interior 
sur&ce of the second pip^ and 

injecting an insulating material into the annuhis defined between fbo first and second pipes befofe radially 
expanding and plastically defonning Ifae first pipe. 

32. A me&odcrf^manu&ctittkg an insulated pipelfne»csomfni^ 

positioning a jSrst pipe having apluralhy of spaced apart resilient sleeves coupled to the exterior sur&ce of 
the first pipe within a second pipe; 

radially expanding and plastically defonning ^e first pipe until the resilient sleeves engage the interior 
surface of the second pipe; and 

injecting an insulating material mto die annnlus defined between the first and second pipes after radially 
expanding and plastically deforming the first pipe. 

33 . A method of manufacturing an insulated pipeline^ ccanprising: 

positioning a first pipe having a plurality of spaced apart resilient sleeves coupled to the extehcMT sur&oe of 
the first pipe within a second pipe; 

radially expanding and plastically deforming the first pipe until the resilient sleeves engage &e intedor 
surface of the second pipe; and 

injecting an insulating material into the annuhis defined between ttie first and second pipes before and afler 
radially expanding and plastically defonning the first pipe. 

34. A method of manv&cturing an insulated pipeline, comprising: 

positioning a first pipe having a plurality of spaced apart resilient sleeves coupled to the exterior suiface of 
the first pipe within a second pipe; and 

radially eaq^anding and plastically defonning the first pipe until the resilient sleeves engage the interior 
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sur&ce of the second pifG^ and 

ii\jectiiig an insuladng material into die annuhis defined betwe^ die first and second pipes; 

wfaerdn tiie first pipe fiirtiier compirises a phiralily of thennal insulating sleeves coupled to the exterior 

smface of die fiist pipe and interleaved among the resilient sleeves. 

35. A method of manu&cturing an insulated pqieline^conqiris 
positioning a first pipe beneath a body of water, 

positioning a second pipe having tiie plurality of spaced apart resilient sleeves coopled to the exterior 
surface of ftc secood pipe within the first pipe; 

radially expanding and piastical^ deforming the second pipe until the resilient sleeves engage the interior 
sur&ce of Ate first pipe; and 

injecting an insulating material into the annuhis defined between the first and second pipes; 

herein the second pipe fiuther comprises a plurality of thermal insulating sleeves coupled to the exterior 

surftce of ^e first pipe and interleaved among the resilient sleeves. 

36. A system for manu&cturing an insulated p^lke, conq)rishig: 

means for positidnmg a first p^ havhig a plurality of spaced apart resiUent sleeves coupled to the exterior 
surface of the first p^ within a second pip^ 

means for radially expanding and plastically deforming the first pipe until the r^ilient sleeves engage the 
interior surfiice of the second pipe; and 

means for injecting an insulating material into tilie annulus defined between tibe first and second pipes 
before radial^ e^qpandiiig and plastically deforming the first pipe. 

37. A system for manu&cturing an insulated pipeline, comprising: 

means forposMoning a first pipe havfaig a phirali^ of spaced fq)att resilient sleeves coupled to the exterior 
surface of the first pipe wiftiin a second pipe; 

means for radially expanding and plastically deforming the first pipe until tiie resilient sleeves engage the 
interior surface of the seccmd pipe; and 

means for injecting an insulating material into the annulus defined between the first and second pipes after 
radially expanding and plastically deforming the first pipe. 

38. A Q'stem for manufacturing an insulated pipeline, c<Mnprising: 

means for positicmmg a first pipe having a phnality of spaced apart resilient sleeves coiq)Ied to the exterior 
sur&ce of the fust pipe wi&in a second pipe; 

means for radially expanding and plastically defonning the first pipe until the resilient sleeves engage 
intmor sm&ce of die second pipe; and 
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means for injecting an in<ai]ating loaleriai into tiie aonuius defined between the first and second pipes 
before and after radially expandti^ and ptesticalfy defbnxiing tbe first pips. 

39. A system for manufacturiDg an insulated pipeline, comprising: 

means for positioning a first pipe having a plurality of spaced apart resilient sleeves coupled tolfae exlerior 
suiiieice offtie fiist p^e wiihin a second pipe; 

means for radially expanding and plastically defonning Hie first pipe until the resilient sleeves engage the 
interior surface of tise second pipe; and 

means for injecting an insulating material into die annolus defined betweeai the first and second pipes; 
wherein tiic first pipe fiinher cjomprises a plura% of diennal insulating sleeves coupled to the exterior 
sui£iee of the first pipe and interieaved among the resilient sleeves. 

40. A system for manufacturing an insulated pipeline, comprisbg: 
means far positioning a first pipe beneath a body of water; 

means for positioning a second pipe having ihe pluraliiy of spaced tQ>art resilient $}eeve$ coupled to the 
exterior suz£ice of ihe second pipe WiMi fte fitst pipe; 

means for radially esqpanding and plastically defonning tbe second pipe until the resilient sleeves engage 
the interior sur&ce of the first pipe; and 

means for inj ecting an inreniatrng material into tite annn his defined betwera the first and second pipes; 
wherein the second fift finlher comprises a phirality of thermal insulating sleeves coupled to tiie exterior 
surface of &e first pipe and interleaved among the resilient sleeves. 

41. A method of manufacturing an insulated pipeline comprising an inner rigid pipe positioned within, 
coupled to, and ^ennally insulated from an outer rigid pipe, comprising: 

manu&cturing the insulated pipeline by radially expanding and plastically defcnroing tbe inner rigid pipe 
within the outer rigid pipe; 

positioning the outer rigid pipe at a location at v/tnt^ fhe insulated pipeUne will be used to convey fiuidic 
materials throu^ the interior of the first pipe; and 

manuiactaring the insulated pipeline by radially expanding and plastically deforming the inner rigid pipe 
whhm the outer rigid pipe while the inner and outer ri^ pipes are both positioned at tbe location at which 
the msulaied pipeline will be used to convey fluidic materials through the interior of the first pip^ 
wherein the location at which &e insulated ptpelhie will be used to convey fiuicKc matmals through the 
interior of ^e first pipe is below a body of water. 

42. A system for mannfecturing m insulated pipeline comprising an inner rigid pipe positioned within, 
coupled to, and thermally insulated fiiom an outer rigid pipe, comprismg: 
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means for manufacturing tiie htsulatBd pipeline by radially expanding and plastically defomimg the inner 
rigid pipe within the outer rigid pipe; 

means for positioning the outer rigid pipe at a location at.which the insulated pipeline will be used to 
convey fluidic materials through the interior of the fiist pipe; and 

means fbr manuikcturing the insiiiated pipeline by radially e?q>anding and plastically deibmiing the inner 
rigid pipe within the outer rigid pipe whfle the inner and otiter rigid pipes axe bodi positicHied at the 
location at wliich the insulated pipeline will be used to convey fluidic materials tiuough the interior of Ae 
first pipe; 

herein the location at wliich the insulated pipeline will be used to convey fluidto materials throuj^ die 
interior of tiie fiist pipe is below a body of water. 

43. A thermally insulated pipeline, comprising: 
a plastically deformed first pipe; 

a phnality of spaced apart resilient sleeves coupled to the exterior of the first pipe; 
a second pipe coupled to die resih'ent sleeves; and 

thermal insulating material positicxied within an annulus defined between the first and second pipes and 
interieaved mong the resiNent sleeves; 

wherein one or more of die resilient sleeves include one or more longitudinal passages; and 

i^dierein at least snne of the firennal insulating material is positi^ed within the longitudinal passages. 

44. A medrodofopeiatmg a hydrocarbon prixlucticm system for i»ocessingt^^ 

or more hydrocarbon production sources and one or more hydrocaibon production destinations, 
comprising: 

conveying hydrocarbons between die hydrocarbon production sources arui die hydrocarbon destinations 
using one or more insulated pipelines; 

manu&cturing at least one of the insulated pipelines by radially expanding and plastically defonning an 
iimer rigid pipe within an outer rigid pipe; 

positioning die outer rigid pipe at a locaticm at whidi die at lea^ one hisulated pipelme will be used to 
convey fluidic materials dirough die interior of the first pipe; and 

manuiactiiring the at least one insulated pipeline by radially expanding and plasdcally deforming the inner 
rigid pipe widitn (he outer rigid pipe while the inner and outer rigid pipes are bodi posidcmed at die 
location at which the at least one insulated pipeline will be used to convey fluidic materials dtirongh die 
interior of die first pipe; 

wherein the location at which die at least one insulated pipeline will be used to convey fluidic materials 
throu^ the interior of die first pipe is below a body of water. 
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45. A method of manii&ctitiiiig an insulated weHbore casing witfain a borehole that traverses a 
subterranean fcmnaticm and includes a first wellboie casmg coupled to and poshiooed wiAm the wellbore, 
comprising: 

positioning a second wellbore casing having a plurality of spaced apart resilient sleeves coupled to the 
exterior surface of the first pipe within the first wellbore casing; 

radially expanding and plastically defonning ^e second wellbore casing until the resili^it sleeves engage 
the interior sur&ce of die second pipe; and 

injecting tte insnlating material into ihe annuhis defined between the first and second wellbore casings 
before radially expanding and plastically drfonning ^e second wellbore casing. 

46. A method of manu&ctnring an insulated wellbore casing wifhin a borehole that traverses a 
subteiranean fonnation and includes a first weUbore casing coupled to and positioned witiiiin the wellbore, 
comprising: 

positionmg a second wellbore casbig having a plurality of spaced qiart resilient sleeves coupled to the 
exterior surfisuoe of the first pipe within fte fiist wellbore casing; 

radially expanding and plastically defcHining ttc second wellbore casing until the resili^ sleeves engage 
the intericK surface of the second pipe; and 

injecting the insulating tnatertal into the annuhzs defined between the first and second wellbore casings 
after radially expanding and plastically defonning tbe second wellbore casing. 

47. A m^od of manuCactunng an insulated wellbore casing widiin a borehole ftat traverses a 
subterranean fonnation and includes a first wellbore casing coupled to and posJtioiied witfain the wellbore, 
comprising: 

positioning a seccmd wellbore casing having a plurality of spaced apart lesilient sleeves coupled to the 
extericH' surfiice of file first pipe withm the first wellbore casing 

radially expanding and plasticalty deforming the second wellbore casing until die resilient sleeves engage 
the interior surface of the second pipe; and 

injecting the insulating material into die annulus defined between the first and seccmd wellbore casings 
after radially expanding and plastically defonning the second weUbare casing; 
vAerein the second wellbore casing further comprises a plurality of thermal insulating sleeves coupled to 
tbe exterior surface of the second wellbore casmg and interleaved among the resilient sleeves. 

48. An hydrocarbon production system for processing hydrocarbons tiiat includes one or more 
hydrocarbon production sources and one or more hydrocarbon production destinations, comprising: 
means for conveying hydrocarbons between the hydrocarbon production sources and the hydrocarbon 
destinations usmg one or more insulated pipelines; 



AMENDED SHEET (ARTICLE 19) 



wo 2004/020895 



PCT/US2003/024779 



10 

means for roanu&cturing at least one of &e insulated pipelines by radial^ ex|iaadii]^ and plastically 
defomung an inner rigid pipe widih) an outer rigid pipe; 

means for positioning the outer rigid pipe at a location at vMdi 'die at least one insulated pipeline will be 
used to convey fluidic materials tibutougK the interior of die first pipe; and 

means for manufiicturing the at least one insuhied pq>efine by radially escpanding and plasdcally defoiming 
ihe inner rigid pipe within the outer rigid pq>e vsMe the inner and outer rigid pipes are both positioned at 
the location at which the at least one ms>ilated pipeline will be used to convey fluidic materials ihiougb the 
interior of the first pipe; 

wheran the location at wfaicb the at least one insulated pipeline will be used to convey fluidic matmals 
tfarou^ the interior of die first pipe is below a body of water. 

49. A Q^stem for manufacturing an insulated wellbore casnig within a bordiole that traverses a 
subt^ianean fonnaticNO and includes a first wellbore casing coupled to and positioned whhin ttie welIbGiie» 
comi»rising: 

means for positioning a second wellboie casing having a piuralit/ of spaced apart resilient sleeves coupled 
to tiie exterior surface of die first pipe wjthm the first wellbore casing; 

means for radially expanding and plastically defonning die second wellbore casing until die resilient 
sleeves eng^ the interior surfisbce of the second pipe; and 

means for bijecttng the insulating matsriat into die annuhis defined betweeai the first and second wellbore 
casings before radially expandmg and piasdca% defonning die second wellbore casing. 

50. A system fcM* manu&cturing an msulated wellbore casing wifhm a borehole that traverses a 
subterranean fonnajdon and mcludesafirst wellbore casing coupled to and positioned widun the we^ 
comprising: 

means toff positioning a second wellbore casing having a phirality of spaced apart resilient sleeves coupled 
to the exterior surface of the ftrstpipewidiin the first wellbore casmg; 

means for radially expanding and pbstically defoiming the second wellbore casing until the rcsiHent 
sleeves engage the interior surface of die second pipe; and 

means for injecting die insulating material mto the annulus defined between the first and second wellbore 
casmgs after radially expanding and plastically defonning die second wellbore casing. 

51. A system for manufacturing an insulated wellbore cashig vi^tthtn a borehole diiat traverses a 
subtenanean foimadon and includes a first wellbore casing coupled to and positioned widim die wellbore, 
comprising! 

means for positioning a second wellbore casing having a plurality of spaced apart resilient sleeves coupled 
to the exterior surface of the first pipe within the first wellbore casings 
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means for radially expanding and plastically drforming the second wllbcx^ casing until the resilieot 
sleeves engage the interior sur&ca of die second pipe; and 

mefms for bjecting the insulating material into the annulns defined between tiie first and second wellboTe 
casings alder radially C9q>andmg and plasdcally deforming Ae second wellbore casing; 
whmin the second wellbore casmg further comprises a plurality of thermal insulating sleeves coupled to 
the exterior sui&ce of tbe second wellbore casing and interleaved among the resilient sleeves. 
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